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GLIILFXOWVKDSLQJ6KDSLQJE\VHOHFWLYHODVHUPHOWLQJ6/0FRXOGVROYHWKHSUREOHP7KLVLVDOD\HUE\OD\HUSURFHVV
ZKHUHSRZGHULVFRQVROLGDWHGDWPHOWLQJE\VFDQQLQJZLWKDQDUURZODVHUEHDP,QGHHG6/0LVXVHIXOIRUPHWDOVDV
SURYHGE\QXPHURXVDXWKRUVIRUH[DPSOHE\<DGULRWVHYHWDO+RZHYHUHDUO\DWWHPSWVWRDSSO\6/0WRWKH
FHPHQWHGFDUELGHZHUHQRWVXFFHVVIXO7KXV:DQJHWDOFRXOGQRWHOLPLQDWHWKHH[FHVVLYHSRURVLW\
,W VHHPHG WKDW LQFUHDVLQJ ODVHU SRZHU ZRXOG LPSURYH WKH PDWHULDO +RZHYHU WKLV OHG WR D VWURQJ FUDFNLQJ
&UDFNLQJLVW\SLFDOIRU6/0RIFHUDPLFPDWHULDOV'HFNHUVHWDO/LHWDODQGPDQ\RWKHUVFRXOGQRW
RSWLPL]H6/0SURFHVVSDUDPHWHUVWRH[FOXGHFUDFNLQJFRPSOHWHO\7KHIXQGDPHQWDOFDXVHIRUFUDFNLQJDSSHDUVWREH
FRQVLGHUDEOHWKHUPDOVKRFNVDWODVHUWUHDWPHQW+DUGPDWHULDOVDUHJHQHUDOO\EULWWOHDQGQRWUHVLVWDQWWRWKHWKHUPDO
VKRFNV 0RGHOLQJ RI UHVLGXDO VWUHVVHV DW 6/0 E\ *XVDURY HW DO  LQGLFDWHG WKDW WKHUPDO VWUHVVHV DW ODVHU
WUHDWPHQWDUHHVVHQWLDOO\GHWHUPLQHGE\DKLJK WHPSHUDWXUHGLIIHUHQFHEHWZHHQ WKHPROWHQSRRODQG WKHUHVWRI WKH
ODVHUWUHDWHGERG\7KLVLVFRQVLVWHQWZLWKWKHH[SHULPHQWDOO\IRXQGWUHQGVWRFKRRVHPDWHULDOVZLWKKLJKHUSODVWLFLW\
DQG HODVWLFLW\ DQG ORZHU WKHUPDO H[SDQVLRQ DORQJZLWK WKH XVH RI WKH SUHKHDWLQJ WHFKQLTXH WR UHGXFH WKH WKHUPDO
VKRFNV
&RPPHUFLDOO\ DYDLODEOH 6/0 PDFKLQHV GR QRW DOORZ WKH QHFHVVDU\ SUHKHDWLQJ ,W LV GLIILFXOW WR PRGLI\
VLJQLILFDQWO\ WKH HODVWLFLW\ DQG WKH WKHUPDO H[SDQVLRQ RI D VWUXFWXUDO PDWHULDO 7KRXJK WKH SODVWLFLW\ RI:&&R
KDUGPHWDOVLVNQRZQWRLQFUHDVHZLWKLQFUHDVLQJWKHFRQWHQWRI&RELQGHU$WDKLJKIUDFWLRQRIWKHELQGHUWKH6/0
ZDVVXFFHVVIXOO\DSSOLHGWRPHWDOPDWUL[FRPSRVLWHV7L%7LE\$WWDUHWDODQG6L&7LE\*XHWDODQG
E\ .UDNKPDOHY DQG <DGURLWVHY  ,W ZDV IRXQG WKDW WKH PHFKDQLFDO VWUHQJWK RI WKH REWDLQHG PDWHULDOV LV
H[FHOOHQWEXWFUDFNLQJPD\DULVH LI WKHIUDFWLRQRI WKHKDUGHQLQJSKDVH LVJUHDWHU WKDQ6LPLODUZRUNVDUHQRW
NQRZQ IRU WKH V\VWHP :&&R +RZHYHU WKH WKHUPRG\QDPLFV RI WKLV V\VWHP LV ZHOO NQRZQ DQG WKH SHUIHFW
FRPSDWLELOLW\RIWKHFRPSRQHQWVLVSURYHG7KHREMHFWLYHRIWKLVZRUNLVWRVWXG\6/0RI:&&RFRPSRVLWHVZLWK
WKH FRQWHQW RI WKH FDUELGH OHVV WKDQ LQ WKH VWDQGDUG KDUG DOOR\V DQG WR HVWLPDWH WKH PD[LPXP SRVVLEOH FDUELGH
FRQFHQWUDWLRQWRDYRLGFUDFNLQJ
0DWHULDOVDQGPHWKRGV
&RPPHUFLDOO\DYDLODEOHSRZGHUVRIP&RDQGQP:&ZHUHXVHGWRSUHSDUHQRQVWDQGDUGPL[WXUHVRI
ZW&RZW:&DQGZW&RZW:&7KHPL[WXUHVZHUHWUHDWHGIRUKRXUVLQDEDOOPLOODWUSP
WRGHVWUR\DJJORPHUDWHVRI:&QDQRSDUWLFOHVDQG WRDWWDLQPRUHXQLIRUPGLVWULEXWLRQRI WKHFRPSRQHQWV)LJXUH
VKRZVFRPSRVLWH:&&RSRZGHUDIWHUPLOOLQJ1RPLFURQVL]HDJJORPHUDWHVRI:&DUHGHWHFWHGDIWHUPLOOLQJ7KH
QDQRSDUWLFOHVRI:&DUHGLVWULEXWHGRYHUWKHVXUIDFHRIPLFURQVL]HG&RSDUWLFOHV


)LJ&RPSRVLWH:&&RSRZGHUDIWHUPLOOLQJD:&&RE:&&R
$ZDWHUVXVSHQVLRQRIWKHREWDLQHGSRZGHUPL[WXUHZDVSUHSDUHG7KHVXVSHQVLRQZDVGHSRVLWHGRQWKHVXEVWUDWH
VXUIDFH7KHVXEVWUDWHVZHUHSODWHVRI%.KDUGDOOR\RIWKLFNQHVVPPSURGXFHGDW.LURYJUDGKDUGDOOR\VSODQW
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7KHFRPSRVLWLRQRI%.LVZW:&ZW&R$IWHUGU\LQJWKHWKLFNQHVVRIWKHGHSRVLWHGSRZGHUOD\HUZDV
PHDVXUHGXVLQJDQRSWLFDOPLFURVFRSH7KHVXEVWUDWHZLWKWKHSRZGHUOD\HUZDVSODFHGRQWKHPLFURVFRSHWDEOH7KH
PLFURVFRSHZDVIRFXVHGRQWKHSRZGHUVXUIDFHDQGWKHQRQWKHVXEVWUDWHVXUIDFHWKURXJKDVPDOO]RQHZKHUHSRZGHU
ZDV GHOHWHG 7KH GLIIHUHQFH RI VFDOH UHDGLQJV RI WKH YHUWLFDO PLFURPHWHU VFUHZ JLYHV WKH YDOXH RI SRZGHU OD\HU
WKLFNQHVVH7KHVDPSOHVZLWKHIURPWRPZHUHVHOHFWHGIRUIXUWKHULQYHVWLJDWLRQ
7KHSRZGHUOD\HUVZHUHVFDQQHGZLWKDODVHUEHDPRIPZDYHOHQJWKIRFXVHGRQWKHVSRWRIGLDPHWHUD 
PWRREWDLQIXVHGPRQROD\HUV7KHODVHUEHDPSRZHUPYDULHGIURPWR:7KHVFDQQLQJVSHHGvZDV
IURPWRPPV7KHGLVWDQFHEHWZHHQWKHSDUDOOHOVFDQQLQJOLQHVZDVPPWRHQVXUHDSSUR[LPDWHO\PP
RYHUODSSLQJRI WKH QHLJKERUV IXVHGEHDGV7KH WRS VXUIDFHV DQG WKH FURVVVHFWLRQV RI WKH ODVHUIXVHG OD\HUVZHUH
VWXGLHGE\RSWLFDODQGHOHFWURQPLFURVFRS\7KHFKHPLFDOFRPSRVLWLRQZDVGHWHUPLQHGE\HQHUJ\GLVSHUVLYH;UD\
VSHFWURVFRS\('6XVLQJVFDQQLQJHOHFWURQPLFURVFRSH7(6&$19(*$/0+3KDVHFRPSRVLWLRQLVHVWLPDWHG
E\;UD\GLIIUDFWRPHWHU3$1DO\WLFDO(PS\UHDQ6HULHVZLWK&R.ĮUDGLDWLRQ
5HVXOWV
7KHH[SHULPHQWVDWYDULRXVSURFHVVSDUDPHWHUV LQGLFDWHGWKDW WKHSUREDELOLW\RIGHODPLQDWLRQVKDUSO\LQFUHDVHV
ZLWK SRZGHU OD\HU WKLFNQHVVH 7KHPD[LPXP VDIH YDOXH RI WKLV SDUDPHWHU LV DERXWH   PP7RPLQLPL]H
UHVLGXDO SRURVLW\ ODVHU SRZHU P VKRXOG EH DGDSWHG WR WKH VFDQQLQJ VSHHG v +RZHYHU DW FRPELQDWLRQV vP
SURYLGLQJVDWLVIDFWRU\SRURVLW\WKHLQIOXHQFHRIWKHSURFHVVSDUDPHWHUVRQFUDFNLQJZDVQRWREVHUYHG2QH
FDQUDWKHUVSHDNDERXWWKHLQIOXHQFHRIWKHDOOR\FRPSRVLWLRQ
7\SLFDOWRSYLHZVRIWKHREWDLQHGODVHUIXVHGPRQROD\HUVDUHVKRZQLQ)LJIRUWKHIROORZLQJSDUDPHWHUV H 
PP   : DQG v   PPV2QH FDQ GLVWLQJXLVK EHDGV FRUUHVSRQGLQJ WR SDUDOOHO ODVHU SDVVHV 7KHLU
RYHUODSSLQJLVVXIILFLHQWWRIRUPDFRQWLQXRXVFRYHULQJRIWKHVXUIDFH7KHPRQROD\HURIPL[WXUH:&&RLV
FUDFNHG,QWKHFDVHRI:&&RFRPSRVLWLRQQRFUDFNVDUHREVHUYHGIURPWKHWRS7RHVWLPDWHWKHTXDOLW\
RI WKH PRQROD\HUV WKH VDPSOHV ZHUH FXW SHUSHQGLFXODUO\ WR WKH GLUHFWLRQ RI VFDQQLQJ JULQGHG DQG HOHFWUR
FKHPLFDOO\ HWFKHG )LJXUH  VKRZV WZR H[DPSOHV RI PRQROD\HUV EXLOW ZLWK SDUDPHWHUV LQGLFDWHG LQ WKH ILJXUH
FDSWLRQ7KHUHPHOWHGSRZGHULVXQLIRUPDQGZHOODWWDFKHGWRWKHVXEVWUDWH7KHEDQGVRIGDUNHUFRQWUDVWYLVLEOHLQ
)LJEDUHIRUPHGQHDUERXQGDULHVEHWZHHQDGMDFHQWEHDGVFRQVWLWXWLQJWKHOD\HU7KHVWUXFWXUHRIVXFKD]RQHLV
VKRZQLQ)LJ,QWKHFDVHRI:&&RPL[WXUHFUDFNVDUHQRWREVHUYHGQHLWKHULQWKHUHPHOWHGPDWHULDOQRU
LQWKHVXEVWUDWH/RQJLWXGLQDOFUDFNVDUHREVHUYHGLQWKHUHPHOWHGOD\HURI:&&RPL[WXUH
7KHGLVWULEXWLRQRIHOHPHQWVLVVWXGLHGE\('6LQDVDPSOH:&&RREWDLQHGDWH PP :
DQGv PPV)LJXUHDVKRZVDKLJKUHVROXWLRQFURVVVHFWLRQLPDJH)LJXUHEVKRZVWKHGLVWULEXWLRQVRI:
WRS DQG &R ERWWRP RYHU WKH VDPH FURVVVHFWLRQ )LJXUH E LQGLFDWHV WKDW WKH FKHPLFDO FRPSRVLWLRQ RI WKH
UHPHOWHGOD\HULVXQLIRUP7KHUHVXOWVRITXDQWLWDWLYH('6DUHOLVWHGLQ7DEOH7KHFRPSRVLWLRQVJLYHQLQ

)LJ5HPHOWHGPRQROD\HUVDSRZGHUPL[WXUH:&&RESRZGHUPL[WXUH:&&R
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
)LJ&URVVVHFWLRQVRIWKHUHPHOWHGSRZGHUOD\HUVRQWKHVXEVWUDWHDWH PP :DQGv PPVD:&&RE
:&&R


)LJ6WUXFWXUHRIWKHEDQGRIGDUNHUFRQWUDVWLQWKHUHPHOWHGSRZGHU:&&RDWH PP :DQGv PPV


)LJ&KHPLFDOFRPSRVLWLRQRIUHPHOWHGOD\HU:&&RDJHQHUDOYLHZEHOHPHQWV:WRSDQG&RERWWRP

7DEOH(QHUJ\GLVSHUVLYH;UD\VSHFWURVFRS\DIWHUODVHUWUHDWPHQW
(OHPHQW /LQHV 6XEVWUDWH%.:&&R 5HPHOWHGOD\HU:&&R 5HPHOWHGOD\HU:&&R
& . 1RWPHDVXUHG  r ZW 1RWPHDVXUHG
&R .  r ZW  r ZW  r ZW
: 0  r ZW  r ZW  r ZW
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SDUHQWKHVLVLQWKHWRSOLQHDUHWKHQRPLQDOFRPSRVLWLRQRIWKHVXEVWUDWHDQGWKHLQLWLDOFRPSRVLWLRQVRIWKHSRZGHU
PL[WXUHV 7KH FKHPLFDO FRPSRVLWLRQ RI UHPHOWHG OD\HUV JHQHUDOO\PDWFKHV WKH FRPSRVLWLRQ RI WKH LQLWLDO SRZGHU
PL[WXUH+RZHYHU WKH ODVHUUHPHOWHG OD\HUSUHSDUHG IURP:&&RSRZGHUPL[WXUH VHHPV WREHHQULFKHG
ZLWK:7KLVFDQEHH[SODLQHGE\PL[LQJZLWKWKHVXEVWUDWHPDWHULDO
)LJXUHVKRZVHOHFWURQPLFURVFRSLFLPDJHVRIWKHVWUXFWXUHIRUPHGDIWHUODVHUUHPHOWLQJRIWKHSRZGHUDWWZR
GLIIHUHQWVFDQQLQJVSHHGV&ROXPQDUDQGHTXLD[HGJUDLQVDUHREVHUYHGLQWKHERWKFDVHV7KHVL]HRIWKHHTXLD[HG
JUDLQ LV DERXW WKH GLDPHWHU RI WKH FROXPQDU RQH7KHJUDLQ VL]H FRQVLGHUDEO\ GHFUHDVHVZLWK WKH VFDQQLQJ VSHHG
2QO\RQHSKDVHLVYLVLEOHIRUSRZGHUFRPSRVLWLRQ:&&R7KLVLVFRQILUPHGE\;UD\SKDVHDQDO\VLV7KH
GLIIUDFWLRQVSHFWUXPLVVKRZQLQ)LJ7KHVSHFWUXPFRUUHVSRQGVWRWKDWRIDVROLGVROXWLRQRI:LQD&R2QO\RQH
VPDOOSHDNDWT RLVQRWLGHQWLILHG
)LJXUH VKRZV WKHGLIIUDFWLRQ VSHFWUXP IRU ODVHUUHPHOWHGSRZGHU FRPSRVLWLRQ:&&R7KH VLPLODU
ILYHKLJKSHDNVDUHOLNHO\WRFRUUHVSRQGWRD&REDVHGVROLGVROXWLRQ7KHSRVLWLRQVRIWKHSHDNVDUHVOLJKWO\VKLIWHG
WRZDUGVVPDOOHUT7KLVFDQEHH[SODLQHGE\DGHSHQGHQFHRIWKHLQWHUSODQDUGLVWDQFHVLQD&RRQWKHFRQFHQWUDWLRQV
RI : DQG & 7KH VHW RI VPDOOHU SHDNV FDQ EH DWWULEXWHG WR WHUQDU\ FDUELGH:&R& FRPSDUH ZLWK WKH HWDORQ
VSHFWUXPLQ)LJ7KHUDWLRRIWKHLQWHQVLW\RID&RSHDNVWRWKDWRI:&R&SHDNVFRUUHVSRQGVDSSUR[LPDWHO\
WRWKHSKDVHFRPSRVLWLRQRIZWĮ&RDQGZW:&R&

)LJ0LFURVWUXFWXUHLQWKH]RQHRIWKHUHPHOWHGSRZGHU:&&RDWH PDQGP :DVFDQQLQJVSHHGv PPVEv 
PPV

)LJ;UD\GLIIUDFWLRQVSHFWUXPRIODVHUUHPHOWHGSRZGHUPL[WXUH:&&RVXSHULPSRVHGRQWKHHWDORQVSHFWUXPIRUVROLGVROXWLRQD
&R:
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
)LJ;UD\GLIIUDFWLRQVSHFWUXPRIODVHUUHPHOWHGSRZGHUPL[WXUH:&&RVXSHULPSRVHGRQWKHHWKDORQVSHFWUXPIRU:&R&
'LVFXVVLRQ
/DVHUUHPHOWLQJRISRZGHUPL[WXUH:&&RIRUPVDVROLGVROXWLRQZLWKDERXWZWRI:&7KLV LV
FRQILUPHGE\WKH('6DQDO\VLVVHH7DEOHDQGWKHPRQRSKDVHVWUXFWXUHRIWKHPDWHULDOVHH)LJVDQG7KH
SRVLWLRQ RI ;UD\ GLIIUDFWLRQ SHDNV LQ )LJ  FRUUHVSRQGV WR D&R: VROLG VROXWLRQ ZLWK ZW RI : RQO\
+RZHYHUWKLVHVWLPDWHRIWXQJVWHQFRQFHQWUDWLRQLVOHVVFHUWDLQEHFDXVHLWQHJOHFWVWKHLQIOXHQFHRI&RQWKHVKLIWRI
WKHSHDNV$FFRUGLQJWRWKHSVHXGRELQDU\SKDVHGLDJUDP:&&RVHH*URRYHUWKHHTXLOLEULXPVROXELOLW\RI
:&LQ&RLVOHVVWKDQZWEHORZR&7KXVDKLJKO\VXSHUVDWXUDWHGVROLGVROXWLRQRI:&LQD&RLVREWDLQHG
DWWKHODVHUWUHDWPHQW
7KH WZRSKDVH VWUXFWXUH FRQVLVWLQJ RI :&R& DQG D&R LV IRXQG DIWHU ODVHU UHPHOWLQJ RI SRZGHU PL[WXUH
:&&R7KXVWKHFRQFHQWUDWLRQRI:&LQD&RVKRXOGEHFHUWDLQO\OHVVWKDQZW7KHD&RSHDNVLQ
)LJ  DUH VKLIWHG WRZDUGV ORZHU T YDOXHV UHODWLYH WR WKHLU SRVLWLRQV LQ )LJ  7KLV PHDQV WKDW WKH LQWHUSODQDU
GLVWDQFHVDUHLQFUHDVHG$FFRUGLQJWR*UHHQZRRGDQG(DUQVKDZWKHPHWDOERXQGDWRPLFVL]HRIWXQJVWHQLVD
ELWJUHDWHU WKDQ WKDWRIFREDOW7KHUHIRUH WKH LQFUHDVHRI WKH LQWHUSODQDUGLVWDQFHFDQEHGXH WR WKH LQFUHDVHRI WKH
FRQFHQWUDWLRQRIWXQJVWHQ0RUHRYHUFDUERQDWRPVDUHOLNHO\WRRFFXS\LQWHUVWLFHVLQD&RODWWLFHVRWKDWWKH\DOVR
LQFUHDVHWKHLQWHUSODQDUGLVWDQFH7KXV WKHVKLIWRI;UD\GLIIUDFWLRQSHDNVLQGLFDWHV WKDW WKHFRQFHQWUDWLRQRI:&
GLVVROYHG LQD&R LQFUHDVHV ZKHQ WKH FRPSRVLWLRQ RI WKH SRZGHU PL[WXUH LV FKDQJHG IURP :&&R WR
:&&R
)LJXUHEVKRZVWKHEDQGVRIGDUNHUFRQWUDVWLQWKHUHPHOWHGSRZGHUZW:&ZW&R)LJXUHLQGLFDWHV
WKDWVXFKDEDQGFRQWDLQVVXEPLFURQGLVSHUVHGJUDLQV$FFRUGLQJWRWKH;UD\GLIIUDFWLRQDQDO\VLVRQHFDQVXSSRVH
WKDW WKH GLVSHUVHG JUDLQV DUH :&R& 7KH ]RQHV RI FOHDUHU FRQWUDVW LQ )LJ E DUH OLNHO\ WR EH D&REDVHG
VXSHUVDWXUDWHGVROLGVROXWLRQ3UREDEO\WKHVROLGVROXWLRQLVIRUPHGDWVROLGLILFDWLRQRIWKHPHOWSRRO7KHZLGWKRI
WKHPHOWSRROLVDERXWWKHODVHUEHDPGLDPHWHURIPPZKLOHWKHGLVWDQFHEHWZHHQWKHODVHUVFDQQLQJOLQHVLVRQO\
PP7KHUHIRUHWKHQH[WODVHUVFDQPRGLILHVWKHVWUXFWXUH7KHKHDWDIIHFWHG]RQHDURXQGWKHPHOWSRRORIWKHQH[W
ODVHUVFDQWHPSHUVWKHVROLGVROXWLRQ7KLVH[SODLQVWKHREVHUYHGSUHFLSLWDWLRQRI:&R&LQWKHEDQGV
7HUQDU\ FDUELGH:&R& LV DOVR NQRZQ DVKSKDVH 7KLV SKDVH LV EULWWOH 7KHUHIRUH LW LV XQGHVLUDEOH LQ KDUG
DOOR\V&UDFNLQJDWODVHUUHPHOWLQJRISRZGHUPL[WXUH:&&RVHH)LJVEDQGEFDQEHH[SODLQHGE\D
KLJK IUDFWLRQ RI :&R& SKDVH &UDFNLQJ FDQ FRQVLGHUDEO\ UHGXFH WKH PHFKDQLFDO VWUHQJWK 7KHUHIRUH SRZGHU
PL[WXUH:&&RLVQRWVXLWDEOHIRUWKHFRQVLGHUHGUHJLPHVRI6/0$FFRUGLQJWRWKHSUHYLRXVH[SHULHQFH
RQ6/0RIEULWWOHPDWHULDOVVHH'HFNHUVHWDOWKHPRVWHIIHFWLYHPHWKRGWRUHGXFHRUH[FOXGHFUDFNLQJLV
SUHKHDWLQJRIWKHZRUNLQJ]RQHLQWKH6/0PDFKLQH3UHKHDWLQJUHGXFHVWKHWKHUPDOVKRFNDWODVHUSURFHVVLQJEXWLV
GLIILFXOWWRLPSOHPHQW
$ FUDFNIUHH PDWHULDO REWDLQHG E\ ODVHU UHPHOWLQJ RI SRZGHU PL[WXUH :&&R VHH )LJV D DQG D
FRQVLVRID&REDVHGVROLGVROXWLRQ7KLVVROLGVROXWLRQLVH[SHFWHGWRGHIRUPSODVWLFDOO\XQGHUWKHUPDOVWUHVVHVDW
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6/07KLVFRPSRVLWLRQLVSURPLVLQJIRU6/05HVLGXDOVSKHULFDOSRUHVXSWRPPLQGLDPHWHUDUHYLVLEOHLQ)LJV
D DQG D 7KH SRUHV DUH VHSDUDWHG IURP HDFK RWKHU ,Q WKLV FDVH WKH\ FDQQRW GUDVWLFDOO\ UHGXFH WKHPHFKDQLFDO
SURSHUWLHV7KHIRUPDWLRQRIFROXPQDUJUDLQVVHH)LJ LV W\SLFDO IRU6/0EHFDXVHRIKLJK WKHUPDOJUDGLHQWVDW
VROLGLILFDWLRQ,WLVSRVVLEOHWKDWWKHJUDLQVYLVLEOHDVHTXLD[HGDUHFROXPQDUWRREXWWKH\DUHRULHQWHGGLIIHUHQWO\
7KH VL]HRI WKHPROWHQSRRO DW6/0 LV HVWLPDWHG DV ODVHUEHDPGLDPHWHUD7KHPROWHQSRROPRYHVZLWK WKH
VFDQQLQJYHORFLW\v7KHUHIRUHWKHFRROLQJUDWHLVRIWKHRUGHURI
D
vTT am      
ZKHUHTmLVWKHPHOWLQJSRLQWDQGTaWKHDPELHQWWHPSHUDWXUH/HWTmTa .7KLVDSSUR[LPDWHO\FRUUHVSRQGV
WRWKHPHOWLQJSRLQWRI&RDQGWKHVWDQGDUGURRPWHPSHUDWXUHRIWKHDPELHQFH7KHQ(TJLYHVWKHFRROLQJUDWH
RI.VIRU WKHFRQGLWLRQVRI)LJDDQGWKDWRI.VIRU WKHFRQGLWLRQVRI)LJE7KHFRQVLGHUDEOH
LQFUHDVHLQWKHFRROLQJUDWHH[SODLQVWKHPRUHILQHVWUXFWXUHLQ)LJEZKHUHVXEPLFURQJUDLQVDUHREVHUYHG
7KH VLPLODUPDWHULDOVZHUH UHFHQWO\REWDLQHGE\$I]DO HW DO  DW ODVHU VXUIDFH UHPHOWLQJ7KH\FRQWDLQHG
IURPWRZWRI:&7KHODVHUSDUDPHWHUVZHUHFRQVLGHUDEO\GLIIHUHQWDQGWKHFRROLQJUDWHZDVSUREDEO\OHVV
E\VHYHUDORUGHUVRIPDJQLWXGH7KHVHPDWHULDOVZHUHQRWPRQRSKDVHDQGFRQWDLQHG:&R&DORQJZLWKVRPHRWKHU
FDUELGHV 7KH JUDLQ VL]H ZDV DERXW VHYHUDO PLFURQV +LJK PLFUR KDUGQHVV ZDV DWWDLQHG 7KH DGYDQWDJHV RI WKH
PDWHULDO REWDLQHG E\ 6/0RI SRZGHUPL[WXUH :&&R DUH WKH VXEPLFURQ JUDLQ VL]H DQG WKHPRQRSKDVH
FRPSRVLWLRQ 7KH D&REDVHG VROLG VROXWLRQ LV H[SHFWHG WR EH FRQVLGHUDEO\ RYHUVDWXUDWHG 6XFK D VWUXFWXUH LV
SURPLVLQJ IRU IXUWKHU LPSURYHPHQW RI PHFKDQLFDO SURSHUWLHV E\ SUHFLSLWDWLRQ KDUGHQLQJ E\ D SRVW6/0 WKHUPDO
WUHDWPHQW
&RQFOXVLRQ
3RZGHUPL[WXUHVZLWKXQLIRUPFRPSRQHQWGLVWULEXWLRQVZHUHSUHSDUHGIURPDPLFURQVL]HG&RSRZGHUDQGD:&
QDQRSRZGHU XVLQJ D SODQHWDU\ EDOOPLOO 7ZRSRZGHUPL[WXUHV FRQWDLQLQJ ZW DQG ZW:&ZHUH WHVWHG
7KH\ZHUHGHSRVLWHGRQWKHVXUIDFHRIDVXEVWUDWHIURPDVWDQGDUG:&&RKDUGPHWDOZLWKZW:&DQGODVHU
VFDQQHGZLWKSDUDPHWHUV W\SLFDO IRU6/0&RQWLQXRXV OD\HUVRI UHPHOWHGSRZGHUZHUHREWDLQHGZLWK VDWLVIDFWRU\
UHVLGXDO SRURVLW\ 7KH OD\HUV DUH ZHOO ERXQG WR WKH VXEVWUDWH 7KH FKHPLFDO FRPSRVLWLRQ RI WKH OD\HUV JHQHUDOO\
PDWFKHV WKH FRPSRVLWLRQRI WKH LQLWLDO SRZGHUPL[WXUH&UDFNV DUH REVHUYHGRQ WKH WRS VXUIDFH DQG LQ WKH FURVV
VHFWLRQRIWKHUHPHOWHGOD\HUSUHSDUHGIURPWKHSRZGHUPL[WXUHZLWKZW:&1RFUDFNVDUHIRXQGLQWKHOD\HU
ZLWKZW:&;UD\GLIIUDFWLRQSKDVHDQDO\VLV LQGLFDWHV WKDW WKHPDWHULDOZLWKZW:&LVDQD&REDVHG
VROLG VROXWLRQZKLOH WKHPDWHULDO ZLWK ZW:& FRQWDLQV LQ DGGLWLRQ D FRQVLGHUDEOH IUDFWLRQ RI EULWWOH WHUQDU\
FDUELGH:&R&7KLVEULWWOHSKDVHVHHPVWREHUHVSRQVLEOHIRUFUDFNLQJ
,QFRQFOXVLRQ WKHSRZGHUPL[WXUHZLWKZW:&FDQEHXVHG IRU6/0 WRREWDLQPDWHULDOVZLWKRXW FUDFNV
&UDFNLQJDW6/0RIWKHSRZGHUPL[WXUHZLWKZW:&FDQFRQVLGHUDEO\UHGXFHWKHPHFKDQLFDOVWUHQJWK7KHXVH
RIWKLVFRPSRVLWLRQLVQRWDGYLVHGDWWKHVWXGLHGUHJLPHVRI6/0
$FNQRZOHGJHPHQWV
7KLV ZRUN KDV EHHQ ILQDQFHG E\ WKH 0LQLVWU\ RI (GXFDWLRQ DQG 6FLHQFH RI WKH 5XVVLDQ )HGHUDWLRQ JUDQW
DJUHHPHQWʋIURPSURMHFWLG5)0(),;
5HIHUHQFHV
$I]DO0$MPDO0.KDQ$1+XVVDLQ$$NKWHU56XUIDFHPRGLILFDWLRQRIDLUSODVPDVSUD\LQJ:&&RFHUPHWFRDWLQJE\
ODVHUPHOWLQJWHFKQLTXH2SWLFV/DVHU7HFKQRO
$O$THHOL16DKHE1/DRXL70RKDPPDG.7KHV\QWKHVLVRIQDQRVWUXFWXUHG:&EDVHGKDUGPHWDOVXVLQJPHFKDQLFDODOOR\LQJDQG
WKHLUGLUHFWFRQVROLGDWLRQ-1DQRPDWHULDOV
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